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DETAILED ACTION 
Response to Amendment 

1 . The applicants' amendment filed 8/13/2008 has been fully considered and made 
of record. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 6, 12, 13, 17/6, 17/12/6 and 17/13/12/6 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Shimada et al (US 6,378,996) in view of Joo et al 
(6,268,258). 

As applied to claim 6, Shimada et al disclose a method of manufacturing an 
actuator device comprising the steps of: forming a vibration plate (300) above one 
surface of a substrate (10); and forming a piezoelectric element (70) a lower electrode 
(60), a piezoelectric layer, and an upper electrode (80) above the vibration plate, 
wherein the forming the vibration plate comprises: forming an insulation film as read as 
dielectric comprising zirconium oxide (55) by forming a zirconium layer above the one 
surface of the substrate and subjecting the zirconium layer to thermal oxidation while 
heating the zirconium layer up to a predetermined temperature at a predetermined rate 
of temperature increase (col. 10, lines 33-43). 
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However, Shimada et al does not disclose adjusting stress of the insulation film 
by annealing the insulation film at a temperature less than or equal to a maximum 
temperature in thermal oxidation of the zirconium layer. Joo et al teaches the annealing 
the insulation film at a temperature less than or equal to a maximum temperature in 
thermal oxidation of the zirconium layer (col. 2, lines 4-17). 

As applied to claim 12, Shimada et al disclose a temperature upon thermal 
oxidation of the zirconium layer is set in a range from 800°C to 1000°C (col. 10, lines 
33-43). 

As applied to claim 13, Joo et al disclose a temperature upon the thermal 
annealing the insulation film is set in a range from 800°C to 900°C (col. 5, lines 1-20). 

As applied to claim 17/6, Shimada et al show liquid jet head the actuator device 
(e.g. 300). 

As applied to claim 17/12/6, Shimada et al teach a temperature (col. 10, lines 40- 

43). 

As applied to claim 17/13/12/6, Joo et al teach a temperature upon annealing 
(col. 5, lines 15-20). 

It would have been obvious to one of ordinary skill in the art at this time the 
invention was made to have modified the method of Shimada by annealing the 
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zirconium oxide, as taught by Joo, to provide an insulation film having a high dielectric 
constant (col. 5, lines 8-13). 

4. Claims 14 and 17/14/13/12/6 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimada et al in view of Joo et al and further in view of Shimada et al 
(US 5,802,686) here in after '686. 

As applied to claim 14, Shimada et al modified Joo does not teach that the step 
of a time period for annealing the insulation film is adjusted in a range from 0.5 to 2 
hours. However, '686 teach the step of a time period for annealing the insulation film is 
adjusted in a range from 0.5 (col. 5, lines 6-18). 

As applied to claim 17/14/13/12/6, '686 teach a time period for annealing the 
insulation film is (col. 5, lines 6-18). 

It would have been obvious to one of ordinary skill in the art at this time the 
invention was to have modified the method of Shimada by including a time period for 
annealing, as taught by '686, to positively provide reduce the stress applied to single 
crystal silicon substrate (col. 3, lines 11-12). 

5. Claims 7-1 1 , 17/7/6, 17/8/7/6, 17/9/8/7/6 and 17/1 1/10/7/6/are rejected under 35 
U.S.C. 103(a) as being unpatentable over Shimada et al. 

Regarding to claims 7-1 1 , 17/7/6, 17/8/7/6, 17/9/8/7/6 and 17/1 1/10/7/6/, it would 
have been matter of engineering design to choose any desired rate of temperature 
increase upon thermal oxidation of the zirconium layer that is set greater than 5°C/sec, 
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50°C/sec, RTA, and a density of the insulation film set greater than 5.0 g/cm3 and a film 
thickness of the insulation is set greater than 40 nm, since the applicants have not the 

claimed that these features solve any problem or is for any particular purpose and it 
appear that the invention would perform well with thermal oxide, density and thickness 
of the applied art above. 

Response to Arguments 

6. Applicant's arguments regarding rejected claims 6-14 and 17 filed 8/13/2008 
have been fully considered but they are not persuasive. 

The applicants argue that the Joo et al does not teach: "adjusting stress of the 
insulation film by annealing the insulation film at a temperature less than or equal to a 
maximum temperature in the thermal oxidation of the zirconium layer" (as recited in 
claim 6, lines 11-12). 

The examiner disagrees. Joo et al fully discloses annealing the insulation film at 
a temperature less than or equal to a maximum temperature in the thermal oxidation of 
the zirconium layer (col. 2, lines 4-30). The incorporation of this step into the Shimada 
method will inherently lead to "adjusting stress of the insulation film" as recited in claim 

6. As disclosed by Joo et al. (in col. 5, lines 8-13), the annealing step also forms a 
Petrovskite phase in the zirconium oxide layer having a high dielectric constant. 

Therefore, the claims do not distinguish over the combination of references. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

8. as read Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to TAI NGUYEN whose telephone number is 
(571 )272-4567. The examiner can normally be reached on M-F (7:30 A.M - 4:30 P.M). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Bryant can be reached on 571-272-4526. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

November 12, 2008 
TN 



/DAVID P. BRYANT/ 

Supervisory Patent Examiner, Art Unit 3726 



